Introduction {#sec1-1}
============

Cardiovascular diseases (CVDs) are the main causes of different illnesses in the health system of all the countries around the world and the second leading cause of disability-adjusted life year.\[[@ref1][@ref2]\] Moreover, coronary artery bypass grafting (CABG) is one of the most common surgeries in the United States, and each year, approximately 519,000 cases of CABG are performed.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\]

The relationship between psychological factors, recovery process, and prognosis in patients with CVD has been studied by many researchers. Depression along with an increase in mortality and complications after surgery in patients undergoing CABG has been determined.\[[@ref8][@ref9][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref31][@ref32]\] The term "recovery" in this study is mostly referred to returning to everyday life activities.

In early studies on patients undergoing open-heart surgery, high levels of depression and anxiety before surgery have been positively correlated with postoperative readmissions and cardiac events.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref31][@ref32]\]

Studies regarding the effects of depression and other psychological factors such as negative attitudes, type D personalities, and their predicted effects on the poor prognosis of patients' health and quality of life (especially coronary artery disease) are increasing.\[[@ref14][@ref15][@ref16][@ref17][@ref18]\] In some of these studies, significant association between depression and mortality in general population samples has been observed.\[[@ref19]\] This subject has been also recognized in patients with CVD, diabetes, and hypertension.\[[@ref20][@ref21][@ref22][@ref23][@ref24]\]

Depression ranges from temporary mood states along with feelings of sadness and sorrow to major depressive disorder. Anxiety involves a feeling of very unpleasant and often nonspecific distress that is consistent with physical symptoms such as empty feeling in the stomach or dyspnea, chest pain, tachycardia, and sweating. The focus of background studies since 2005 has been mostly on depression, anxiety, and impact on the recovery process. Other psychological factors such as social support, self-control, and personality type and illness perception have been less studied by researchers. Therefore, the necessity of studying these elements is obvious.

In 2005, Doering *et al*. (this is the first time and all the names should be mentioned) in the United States of America revealed that depressed patients had lower recovery in comparison to other patients, both physically and emotionally. In addition, even after 6 weeks of discharge, they could walk a shorter distance in 6 min as compared to healthy individuals. Moreover, it was determined in the study that people with depression suffer from infection and impaired wound healing more than nondepressed people.\[[@ref25]\] Stafford *et al*. (2009) in Australia investigated the impact of illness perception on health-related quality of life (HRQOL) and depression in a study and indicated that a positive attitude toward the disease would improve the HRQOL. The patients in this study represented fewer symptoms of depression.\[[@ref26]\]

Furthermore, it was revealed that negative attitudes toward the disease in the elderly and people from lower social classes were higher than other people.\[[@ref26]\] Sorensen and Wang in the United States investigated the relationship between social support, depression, functional status, and length of hospitalization after open-heart surgery. They illustrated that social support was not associated with other variables. However, those who were depressed before the surgery and had low performances experienced longer postoperative hospital stay. The length of hospitalization in depressed women was more than depressed men.\[[@ref27]\] Perceived social support is related to patients' viewpoints and perception of accessibility to sources of social support.\[[@ref27]\]

In a study by von Kanel, to evaluate heart rate recovery (HRR) on chronic heart disease and Type D personality patients, it was revealed that patients with this type of personality had lower HRR in comparison to other people.\[[@ref28]\] In a pilot study by Aquarius *et al*., it demonstrated that type D personality could be a risk factor for an increase in mortality for all patients with peripheral vascular disease, which of course more research is essential in this field.\[[@ref30]\] From a clinical standpoint, people with type D personality are prone to anxiety, stress, feelings of sadness, and dark and negative view toward life.\[[@ref29]\]

Kupper *et al*. conducted a study on patients with chronic heart disease and concluded that patients with type D personality experienced an increase in both oxidative stress burden and oxidative stress ratio. An apparent reduction in the level of patients' antioxidants was another outcome of their study.\[[@ref30]\]

In another study by Li XM *et al*. (2012), the impact of depression in prognosis of patients with coronary disease who have done repetitive vascularization was assessed. It was demonstrated that major adverse cardiovascular events, including overall mortality, nonfatal myocardial infarction (MI), repeated revascularization, and readmission were higher in those patients who were depressed than others\[[@ref31]\] were. Chocron *et al*. found out that antidepressant treatments could result in rapid recovery, increase in patients' mental health, improvement in quality of life, and reduction of postoperative pain. However, these treatments had no effect on morbidity and mortality rate in a year after surgery and it is advised to treat depressed patients before the surgery.\[[@ref32]\]

Psychological problems before CABG surgery are common, and it seems that they are accompanied with an increase in health-care costs.\[[@ref9]\] These problems, especially depression, have been observed in about 60% of patients undergoing open-heart surgery.\[[@ref10]\] According to the results of the study of health and disease in Iran in 2001, 21% of people were suffering from mental disorders in general.\[[@ref11]\] Personal control in this research includes belief, the assessment of patients' perception about their ability to control the symptoms, treatment process, and the consequences of the disease.

Illness perception involves patient\'s belief and cognitive assessment and interpretation of severity of ailment, duration of the disease, extent of the disease complications, and chance of healing.

Considering the prevalence of CVDs and psychiatric disorders, the increase of the CABG cases, the burden of each of them, and the heavy expenses are imposed on health-related resources. Hence, identifying the predicting variables in developing the protocols to facilitate the recovery process and rehabilitation of patients seems necessary. Therefore, an effective step would be taken is to improve the quality of life of these patients. In most studies, depression has been investigated, but the other psychological factors such as self-control, illness perception, social support, personality type, and its impact on recovery have not been examined. Therefore, the identification of mentioned factors can be used to produce guidelines on the intervention for these patients.

Materials and Methods {#sec1-2}
=====================

This study was a prospective descriptive correlational study and 250 patients undergoing coronary artery bypass graft (CABG surgery from public and private hospitals were enrolled in this study). The inclusion criteria were (1) candidate for CABG surgery according to the diagnosis of a cardiologist, (2) knowledge of Persian language in a way that they would be able to express the necessary information and complete the questionnaires and interviews, (3) Iranian nationality, (4) patient\'s availability, (5) patients' consent to participate in the study, and (6) ability to read and write.

Exclusion criteria were as follows: (1) simultaneous heart surgery, (2) emergency CABG surgery, (3) non-Iranian nationals, (4) being illiterate, (5) suffering from MI during or before the surgery, (6) lack of patients' consent to participate in the project, and (7) noncardiac serious life-threatening disease.

The reason for selecting patients from public and private hospitals was to expedite the collection of samples as well as to gather data from all groups of society for socioeconomic reasons. The preoperative questionnaires (as a baseline at home and with conditions away from hospital) included demographic, medical, and psychological information (such as depression, anxiety, illness perception, perceived social support, personal control, life events, and personality type D). They were completed and the data were collected before the surgery.

The indicators of the recovery after CABG surgery included total Intensive Care Unit (ICU) stay with a cutoff point of 2 days, total hospital stay with a cutoff point of 6 days, 6 min walking test (6MWT) with a cutoff point of 140 m, the use of oral analgesics with a cutoff point of four doses, and injectable analgesics with a cutoff point of three doses. The cutting points of each of these indicators for recovery and delayed recovery phase were received by examining 250 patients underwent CABG surgery.

Complications during hospitalization (including wound infection and death during hospital admission, pneumonia, heart failure, dysrhythmias, sepsis, lack of fusion of the sternum, infarctions, neurologic events, and thromboembolism) with a weighted arithmetic mean cutoff point value of 0.1 were rated between 1 and 10. This classification was based on the recommendation of four cardiologists and two heart surgeons. The means for weighting each disorder was considered and evaluated by nurses with appropriate questionnaires. Patients' recovery were determined by assessing each of the relevant indices alone from the time of being discharged from ICU to the general ward and 4 weeks after discharging (through telephone follow-ups or computerized recording of patient\'s readmission in hospitals under study).

The index was based on studying the literature as well as studying the records of 25 CABG patients. It was extracted and then organized as a list of items available to four cardiologists, two surgeons, and one research team including a biostatistician, a cardiologist and health psychologist, and a resident of cardiology. After organizing two consecutive expert panel sessions, the need for each of these items was discussed, and finally, they were considered as recovery indices \[[Figure 1](#F1){ref-type="fig"} shows a flowchart of steps in the study\].

![Flow chart of study](JEHP-6-92-g001){#F1}

Tools {#sec2-1}
-----

### Type D personality scale (DS 14) {#sec3-1}

This measure which has been obtained through studying patients with heart disease in Belgiu, is specifically for evaluating the following: (1) The negative emotions (neuroticism) containing seven questions with five options ranging from 0 to 4 points; (2) social inhibition (SI) (introversion) containing seven questions with five options ranging from 0 to 4 points, and finally, (3) type D personality assessment with a cutoff point of 10. This scale has been developed in a way to be stable and comfortable to use by physically challenged patients.\[[@ref34]\] It includes two subscales, namely negative affects (NAs) and SI, to assess the overall personality characteristics (neuroticism and extraversion) of patients with type D personality.

Cronbach\'s alpha for 176 Iranian patients with MI was calculated for the NA subscale at 0.84 and the SI subtest at 0.86. Furthermore, the validity of these subscales compared to neuroticism subscales and Eysenck\'s extraversion (Molavi, 1993) of the same sample was studied. The correlation coefficient between NA subscales and Eysenck\'s neuroticism and between SI subtests and extroversion subscales was calculated as 0.65 and − 0.62, respectively.

These results indicated that this scale has a satisfactory credibility to assess the personality traits mentioned in Iranian samples. The content validity of this scale was analyzed by 15 psychologists and psychiatrists using a 6-point Likert scale for items and a 10-point scale for total scale. All in all, the results obtained from this evaluation indicate high reliability and the satisfactory credibility of the scale.\[[@ref35]\]

### Multidimensional scale of perceived social support {#sec3-2}

The questionnaire is a self-report scale consisted of 12 items, including three subtests and four items. Items are answered in 7-point Likert scale responses (from strongly agree to strongly disagree). This scale was designed by Zimet *et al*. in 1988 to assess perceptions of support of the adequacy of social support sources, such as family, friends and the most important person in one\'s life. One of the remarkable features of this scale is the existence of three sub-tests, which show various aspects of social support. Validity and reliability of this test have been studied for multiple populations, including students, women, young people, and psychiatric patients. Cronbach\'s alpha for the total scale and subscale has been calculated from 0.85 to 91.0, and reliability of this scale through test-retest has been reported from 0.72 to 0.85. The construct validity has been also approved.\[[@ref36][@ref37]\]

### Revised illness perception questionnaire subscales for personal control {#sec3-3}

This questionnaire is based on Leventhal\'s self-regulation theory to evaluate the cognitive aspects of the disease. According to this theory, illness perception consists of five different components. These components include the patient\'s perception of the identity, causes, controllability, timeline of disease, and its consequences. Revised illness perception questionnaire (IPQ-R) has five scales and each scale evaluates one of these aforementioned five components.\[[@ref38]\]

Cronbach\'s alpha for the Persian version of this scale for a sample of 176 Iranian MI patients was 0.88. The test-retest reliability of this scale for a sample of 62 heart disease patients within 3 weeks was also determined as 74.0. Furthermore, the construct validity of these subscales was studied in comparison to Pearlin (1978) subscale of personal skills.

Moreover, the content validity of this scale was investigated according to the comments of 15 psychologists and psychiatrists and using a 6-point Likert scale for items and a 10-point scale for total scale. Largely, the result obtained from this evaluation indicates the satisfactory validity of this scale.\[[@ref37][@ref39]\]

### The brief illness perception questionnaire {#sec3-4}

This scale is an abridged version of the IPQ which covers all the cognitive dimensions provided in Leventhal\'s theory of self-regulation. In addition to being comprehensive and brief, this scale provides opportunities to evaluate patients' perception of their disease severity among its other advantages. The main purpose for using this questionnaire is to evaluate patients' perception of the severity of their heart attack. Each of the items on this questionnaire except the item number 9 is answered on a grading scale of 0--10. In addition, the graded scales have been defined between 0 and 10 for participants' more understanding.

Using this tool can be an indicator of the perception of patients about their disease severity. Considering patients' perception of their disease severity, this scale demonstrates higher validity and reliability than other methods used in the study.\[[@ref40]\] To the Persian version, Cronbach\'s alpha for this scale in a sample of 176 people of Iranian MI patients was 84.0.

In addition, the construct validity of this subscale in comparison with modified Iranian version of IPQ (Oreizi *et al*., 2005) was tested on a sample of 62 cases of patients with heart disease.\[[@ref41]\]. The correlation coefficient between the two scales was calculated at 0.71. These results indicated that this scale has a satisfactory credit for evaluating personal control in Iranian cardiac patients. The content validity of this scale was also assessed by 15 psychologists and psychiatrists' recommendations using a 6-point Likert scale for items and a 10-point scale for total scale. In general, the results obtained from this evaluation confirmed the satisfactory validity and reliability of this scale.

Statistical analysis {#sec2-2}
--------------------

After collecting the data, statistical analysis by multivariate regression analysis, logistic regression, canonical regression, and MANOVA were performed using SPSS version 20. manufactured by SPSS Inc. (IBM corporation, Armonk, USA).

Results {#sec1-3}
=======

A number of 250 patients who underwent CABG remained in the hospital until the end of the study and researchers assessed their data. Among them, 94% of patients were men and 6% were women. Moreover, 44.8% of the patients were in the age range of 51--60 years, 30.4% were in the 61--70 years of age range, 18.8% were in the 41--50 years of age range, 2.4% were in the age 20--40 years, and 2.4% were over 70 years of age. Among them, 94% of the patients had medical insurance and 6% were not covered by insurance. In addition, 99.2% of patients were married and 0.8% were single.

According to admission variables during all the ICU and hospital stay, 58% of patients showed signs of recovery and 41.6% did not show any sign. Based on 6MWT variable, 22.4% of patients recovered and 77.2% did not. Injectable analgesic variable represented 96.8% recovery in the patients while 2.8% did not show any recovery. According to oral analgesic variable, 76.8% showed recovery and 22.8% did not. Finally, based on all the items of recovery (total recovery) 8.8% of patients showed recovery and 91.2% did not show any recovery.

To determine the statistical probability for quantitative variables, *t*-test and mean and standard deviation statistics were applied, and to determine the statistical probability for categorical variables, χ^2^ test and the number and percentage (*N* \[%\]) were used.

As [Table 1](#T1){ref-type="table"} represents, with a one-unit increase in age, no change was observed in patients' not recovering and in the length of their stay in the ICU. In addition, among the demographic variables, none was statistically significant. All the psychological factors had protective effect (odds ratio under 1), but they were not statistically significant (i.e., they had less nonrecovery). Moreover, having a type D personality characteristics has been accompanied by a decrease in the chance of nonrecovery (shorter hospitalization in ICU), but this difference was also not statistically significant.

###### 

Studied variables in recovery based on duration of ICU stay (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g002)

On the other hand, although the chance of nonrecovery has decreased 1% for each unit increase in social support, this reduction was not statistically significant. In addition, for each unit improvement in personal control over the disease and illness perception, the probability of nonrecovery has decreased 8% and 1%, respectively, and for each unit increase in overall personal control, 0.9% chance of nonrecovery has increased, which none were statistically significant. Using logistic model, for every one-unit increase in the mean score of patient control over disease, nonrecovery has decreased 8%, but it is not statistically significant (protective effect).

Among the demographic variables of recovery, in terms of total length of hospital stay, none of the contributing factors were statistically significant. The nonrecovered women were 2.6 times more than men were, but it was not statistically significant \[[Table 2](#T2){ref-type="table"}\]. Between the psychological factors, those with type D personality had more hospital stay (increase in nonrecovery), but it was not statistically significant too. Patients with higher personal control over their disease had shorter hospital stay. In other words, for every one-unit increase in the personal control over the disease there has been 25% decrease in nonrecovery (shorter hospitalization); moreover, this has been statistically significant.

###### 

Studied variables in recovery based on total length of hospital stay (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g003)

Among demographic factors, patients with moderate socioeconomic status walked a shorter distance during 6MWT test in comparison to those with lower socioeconomic positions (higher nonrecovery rate). There was a 1.5% nonrecovery decrease for every one-unit increase in patients' age, which means that this factor has had a protective effect \[[Table 3](#T3){ref-type="table"}\]. In the group of psychological factors, personal control over the disease is the only variable which according to the walked distances on 6 min has had a significant difference between recovered and nonrecovered patients (*P* = 0.023). However, the results of logistic regression indicated that, for each unit increase in the mean score of personal control over the disease, there is 3% reduction in our nonrecovery (protective effect). In other words, the person who has higher personal control over the disease might walk a longer distance in 6 min, but the difference was not statistically significant \[[Table 3](#T3){ref-type="table"}\].

###### 

Studied variables in recovery based on 6 minutes walking test (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g004)

In the case of complications during hospital stay, as showed in [Table 4](#T4){ref-type="table"}, those who had insurance experienced less complications than other patients (an increase in recovery). In demographic factors, women had 11.6% more complications during hospitalization than men (fewer complications) \[[Table 4](#T4){ref-type="table"}\]. Among the psychological factors, those with type D personality suffered complications 1.16 times more than other patients, which was not statistically significant. The patients with higher illness perception of the disease had experienced significantly more complications.

###### 

Studied variables in recovery based on complication during hospitalization (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g005)

Among the demographic factors, those with insurance received less injectable analgesics and had a higher recovery rate in comparison to those who were not covered by insurance (≤2 doses), \[[Table 5](#T5){ref-type="table"}\]. None of the psychological factors was statistically significant.

###### 

Studied variables in recovery based on injectable analgesis (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g006)

One noteworthy issue about demographic factors is that women took oral analgesics two times more than men did. Those with insurance consumed less analgesic; in other words, they had 75% less nonrecovery. The patients who took more analgesic had a higher average age \[for every one-unit increase in age, oral analgesic consumption was raised 2%, [Table 6](#T6){ref-type="table"}\]. Among the psychological factors, the patients who had higher personal control over their illness consumed more oral analgesics (1.1 times). The patients with higher illness perception also took more oral analgesics.

###### 

Studied variables in recovery based on oral analgesic (quantitative variables showed in mean (SD) and categorical variables showed in *N* (%)

![](JEHP-6-92-g007)

Among demographic variables, marital and insurance status leads to significant differences between recovered and unrecovered patients based on total recovery. However, these two variables are not recognized as predictor variables in logistic model. Among the psychological variables, for every one-unit increase in personal control overall score, there is 1.2 times nonrecovery \[[Table 7](#T7){ref-type="table"}\]. Among the demographic variables affecting recovery, age, gender, and insurance were more effective than socioeconomic and marital status.

###### 

The effect of demographic and psychological variables on recovery index based total recovery status considering all recovery items using logistic regression model

![](JEHP-6-92-g008)

The personal control over the disease and illness perception, respectively, had the greatest impact on recovery process among the psychological factors. On the other hand, the type D personality and perceived social support had no impact on recovery. Among the items studied for recovery, considering a significant frequency, the best items are complications during hospitalization, the use of oral analgesics, and 6MWT test in the second place \[[Table 8](#T8){ref-type="table"}\].

###### 

Studied significant variables and recovery based on recovery index

![](JEHP-6-92-g009)

Discussion {#sec1-4}
==========

This study aimed to determine the demographic and significant psychological variables to predict recovery status in the patients undergoing CABG surgery. To achieve the goal of this study, the relationship of each of the demographic and psychological variables, with each of the items related to the recovery and total recovery with regard to all items, was separately evaluated. Based on logistic model, the demographic variables which could affect patient\'s recovery, such as age, gender, insurance, personal control over the disease, and illness perception, showed significant association with different items of recovery. Moreover, it seems that these items could be used as predicators of recovery in patients after CABG surgery.

Almost all of the participants in this study had experienced anxiety and depression, because of the prevalence of these disorders in both groups of recovered and unrecovered patients; these variables were excluded from the logistic model. However, this matter could be seen as a significant finding that is consistent with Doering *et al*. (2005). They showed that depression is associated with a high rate of cardiac events and hospital readmissions after bypass surgery. Furthermore, delayed wound healing and infection are related to high rates of depression.\[[@ref25]\] These findings are consistent with Chocron *et al*. studies which concluded that antidepressant treatment could result in rapid recovery of the patients after CABG surgery.\[[@ref33]\]

The length of stay in the ICU is one of those variables that along with total recovery of patients undergoing cardiac surgery has been examined in other studies and it is treated as an indicator of overall survival of these patients.\[[@ref42][@ref43]\] Among the demographic variables, none of them had a significant correlation with duration of hospitalization in ICU. These results are different from the retrospective study by Hein *et al*., which was conducted on 2563 cardiac patients in Berlin. They concluded that patients with over 69 years had been hospitalized in ICU more than the others (more than 3 days). While such findings were not observed in this study, for every unit increase in the participants' age, nonrecovery variable was not altered.

Among the variables studied in this study, the personal control over the disease is the only variable that has been accompanied with increases in recovery. However, this association was not significant in the logistic model. In a study by Fontes Novaes *et al*. (1999), the loss of personal control and lack of knowledge about the procedures have been among those variables which were associated with a longer stay in the ICU and severe stress in the cardiac ICU.\[[@ref44]\]

None of demographic variables were associated with duration of hospital stay, although women were hospitalized more than men, this difference was not statistically significant. In a study by Argulian *et al*., women, particularly younger ones, experienced more complications following percutaneous coronary intervention (PCI), and therefore, their hospitalization was increased.\[[@ref45]\]

Among the psychological variables, the personal control over the disease and total control over the disease had a significant association with the recovery variable. In other words, the increase in total personal control and personal control over the disease has resulted in the reduction of hospital stay after CABG surgery. According to the study by Levine *et al*., depression has been a decisive variable in determining length of hospital stay for heart patients,\[[@ref46]\] while the present study did not achieve such a result.

Although all the patients in this study had experienced depression, increase in personal control over the disease has been accompanied with reduction in the length of hospitalization and higher recovery rates in patients. These findings are consistent with finding systematic reviews of Duits *et al*. They concluded in their study that psychological variables have predictive effects on duration of hospital stay and quality of life in patients after CABG surgery. In addition, anxiety and depression before the surgery are associated with a decrease in compatibility and an increase in social support and control over condition, optimism, and better compatibility after the operation.\[[@ref47]\]

Type D personality was a common finding in patients under the study. It was repeated among the patients who had not recovered based on two indices, i.e., hospitalization on ICU and the total hospital stay. However, there was no significant relationship between these two variables and this personality type, and its existence did not predict the rate of the mentioned variables. The high prevalence of this personality types among patients under the current study, and findings by Martens *et al*. show that type D personality is a common finding in patients during the 18-month period after MI.\[[@ref48]\] Therefore, the results of the current study and the study conducted by Martens *et al*., once again, emphasize the need for interventions to prevent cardiovascular events, in patients with type D personality.

Among demographic factors, patients with moderate socioeconomic status walked a shorter distance during 6MWT as compared to those with lower socioeconomic status (higher nonrecovery). For every unit increase in age of the patients, there was 1.5% lower nonrecovery. This factor has had a protective effect. These results are consistent with the findings of the study by Kyprianou *et al*. (2010), who showed that there is no significant correlation between age and gender and the distance walked in 6 min. The researchers in the mentioned study conducted a test on ten adult men, to evaluate the diagnostic value of 6MWT as a functional capacity test. No variable of the demographic variables had a significant correlation with functional capacity and recovery index of the patients.\[[@ref49]\]

Among demographic factors, gender and insurance status were the predictor variables of complications during hospital admission and recovery. Women and individuals without insurance coverage experienced more complications and higher rates of nonrecovery. These findings are consistent with the findings of a study conducted by Aldea *et al*. (1999), which illustrated that women experienced immediate surgical intervention more than men and had longer hospital stays. Hence, gender has been a predictor variable for the duration of hospitalization, the use of arterial grafts, and the need for higher rates of cardiovascular revascularization.\[[@ref50]\]

Moreover, this study is consistent with Argulian *et al*.\'s findings which indicated that among the patients who have received PCI, coronary artery injuries and complications related to bleeding were higher in women, particularly the younger women.

Of psychological factors, those who had greater illness perceptions significantly experienced more complications. This result is consistent with findings of Alsén *et al*., which in their study on 204 patients suffering from MI, concluded that people who have a more negative perception of their disease, following an MI, experienced lower quality of life and more exhaustion.\[[@ref51]\]

Among demographic variables, age, gender, and insurance status were significantly associated with consumption of oral analgesics. Gender and age were two factors, which increased nonrecovery rate. Insurance coverage had a protective effect against nonrecovery based on consumption of oral analgesics. By searching various databases, no study has been found to achieve this result.

The results of the current study showed that among the different variables, which according to the assumption of the study could determine total recovery, three factors could be applied as the most crucial indicators in evaluating patient recovery after CABG surgery. These factors are complications during hospitalization, use of oral analgesics, and distance walked in 6 min. These results are consistent with findings of a study by Doering *et al*. (2005), in which the distance walked in 6 min and physical recovery (no infection and wound healing) has been recognized among crucial indicators of recovery in patients after CABG surgery.\[[@ref25]\]

The prevalence of depression and anxiety, among the participants of this study, was high and associated with variables related to long-term recovery in other studies.\[[@ref52]\] These findings alongside with some psychological factors such as personal control over the disease indicate that the psychological variables and assessments of patient\'s mood are important points that should be considered by cardiologists. In addition, the high frequency of type D personality among the participants of this study emphasizes the importance of psychological assessment before and after cardiac surgical interventions.

A researcher-made scale was used in this study to determine patients' recovery rate. However, Gaudino *et al*. used Karnofsky Performance Scale to evaluate the dependency of patients in performing daily activities after bypass surgery. They concluded that only a quarter of patients were independent and were able to resume their normal lifestyle after leaving the ICU\[[@ref43]\]. In the present study, the large number of people who based on the researcher-made scale were viewed as not recovered could indicate that different variables including psychological and social support variables can affect patient recovery, which is usually not considered during medical interventions as well as in the follow-up visits.

Therefore, it is suggested that in designing guidelines, which address interventions for heart patients, evaluating psychological variables and relevant interventions should be considered in stages before deciding for any intervention by cardiologists.

The study had limitations including the fact that despite considering two items of repeated visits and readmissions up to 4 weeks after discharge, in the self-made scale as indicators of recovery, due to the small number of patients in follow-up visits, the researchers had less access to the patients than desired. One reason for this matter could be that at the time of discharge, the patients had been trained that only physical symptoms should be considered as signs for admission or readmission. Consequently, the patients who had more illness perception perceived themselves as sick and considered mood, physical, and functional symptoms as a natural consequence of their disease and they were desensitized to them. Subsequently, they did not visit a medical center or a researcher. Therefore, the findings related to them are not available.

Conclusion {#sec1-5}
==========

The results of this study indicated the high prevalence of depression and anxiety among patients after CABG surgery. The relationship between these two psychological variables and variables associated with long-term recovery in other studies, and the connection of some psychological factors such as personal control over the disease, could emphasize the importance of considering psychological variables and mood assessments in the design of guidelines related to interventions for patients undergoing cardiac surgery. Moreover, designing interventions that could increase personal control over the disease along with training measured defense mechanisms would be beneficial in short- and long-term recovery of patients.

We believe that the findings of this study could be useful for health care and service providers who work with patients undergoing CABG surgery. In addition, this study could be used to design and develop future studies in this area.

Although an educational method for increasing patients control over their condition was not presented in this study and we cannot generalize the findings, it could be assumed that the designing interventions in this field for patients with heart disease can be useful in increasing the rate of their recovery.
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